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' . surface geology (Spakman and Wortel, 2004). an incompressible flow using SEPRAN, a general FE modeling package.
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Now our research is focused on 3D models. We start from
the reconstruction of the subduction process in the Betic-Rif
Alboran region. This region has a long and complicated
subduction history, which consists of slab rollback,
lithosphere detachment and tearing processes leading to a
narrow curved subduction zone (Spakman and Wortel,
2004). So far analogue models failed to reconstruct such a
high-curved structure. We have implemented and tested the
open boundary conditions in a 3D setting, which allowed us
to significantly decrease the domain size. Different initial

plate tectonic settings and kinematic boundary conditions are

Figure 1. Kinematic evolution of slab pgw being tested in order to reconstruct this complex OMAMISCOSI Zone(CyYL)
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Rheological structure

We use a composite rheology consisting of
pure diffusion, dislocation creep and stress-
limiter ~mechanism(only for the 3D
experiments). The top of the subducting
lithosphere and low viscosity wedge (LVW)
consists of a low-viscosity material (10 Pas)
which represents hydrated sediments and
basalts. The material is defined on tracer
particles, that are advected by the flow.
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e Figure 4. Evolution of the speed of rollback for two models:
Figure 3. Evolution of the subduction process for model OO3 with open model OO3 with aspect ratio 3:1 (blue line), and model OO6
boundaries and model CRCR3 with closed boundaries. Arrows show with aspect ratio 6:1 (red line) and scaled speed of rollback
the direction and magnitude of flow field. for the model OO3 with aspect ratio 3:1 (green line)

Figure 6. Initial temperature field
for the Betic-Rif-Alboran region
along the crossection AB in the
Figure 5.

3D Numerical modelling of the subduction process in the Betic-Rif-Alboran region. Preliminary results.

We investigate the influence of diffirent initial settings and boundary conditions on the development of the subduction process in the Betic-Rif-Alboran region such as: width and different weakening mechanisms( e.g. artifitial
decreasing the viscosity or lower yield stress values) for the weak continental margins, different side boundary conditions (open vs free slip), different intraplate stresses for the continental lithosphere. Under these conditions we
observe the development of different subduction processes in our models. Our purpose is to integrate tectonic reconstructions with the driving processes and to test various propositions for tectonic evolution. Model results will be
compared to present-day mantle structure imaged with tomography (Spakman and Wortel, 2004).

Figure 7. Evolution of the subduction process in the Betic-Rif-Alboran region, 15Ma. The roll-back Figure 8. Evolution of the subduction process in the Betic-Rif-Alboran region, 20Ma. The slab break-off
process develops during the simulation. develops due to the lower value for the yield stress.

Red color - continental lithospere, yellow — oceanic, green — weak continental margins, blue — weak The legend is the same as in Figure 7.

crustal layer on the top oh the oceanic lithospere. Purple color show the temperature contour of the Arrows show the direction and magnitude of flow field.

bottom of the lithosphere.
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